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Appendix L  
Methodology Used for the Population 
Projections 
 
The component method could be considered as a generalization of the model 
described by the growth balance technique, using the age as the basic variable. 

Nt = N0 + B – D + I – E 

Where: 

Nt = population in the time t 

N0 = population in t = 0 or also known as the base population  

B  = number of births between moments t=0 and t=t 

D = number of deaths during the period t=0 and t=t 

I = number of migrants between t=0 and t=t 

E = people that left between t=0 and t=t 

It is important to make clear that population projections determined by using the 
component method, assumed that the changes in size, composition and geographical 
distribution of the population depend on the mortality, fertility and migration trends.  

Mortality Projection  
The main objective in the determination of the future mortality is to derive the future 
survival rates that will be later use to elaborate the population projection. Based on 
the relative stability of the mortality trends, the future projections of population are 
less risky than the fertility trends. A mortality projection requires, on one side, to 
project the level (life expectancy at birth) and on the other side, to project the structure 
(mortality rates by age).  

Life Expectancy Projection  
The life expectancy projection is estimated with the use of the following logistic 
function 
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Where: 
eo (t)    life expectancy at birth in moment t t 
K maximum limit of life expectancy 
a, b  parameters 
t time 

 
Mortality projection by age 
The mortality by age depends on the changes in the population level of the mortality. 

The Brass two parameters model is a mathematical function that uses a mortality 
function by age that it is assumed standard with the mortality conditions of other 
periods of time. The main equation of the model can be written as:  

Where y is given by: 

The parameters α, associated to the level of the standard, and β, associated with the 
slope of the standard, make this function linear for tow mortality conditions in two 
different moments. When the limit mortality is selected, the mortality of moment in 
time having a standard population, their respective survivorship probabilities can be 
calculated with the application of this method for each year. 

Fertility Projection 
The procedure of the fertility rates by ages is based on the assumption of the behavior 
of future fertility rates trends. Representative fertility rates are required for a period of 
5 years in order to provide an average number of births, that multiplied by 5 will give 
the total births of the period.  

- Fertility rates for different assumed ages periods t, t+5 

- Female population that are (x, x+4) years old at the instant t  

- Female population that are (x, x+4) years old  (survivals +migration) at t+5 

- Total births corresponding to the period t, t+5  
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If it is assumed that women younger than 15 and older the 49 cannot conceive, it is found that:  

 

 
To distinguish between the male and females births (100 women for every 205 male 
births 0.4878 IM 1.05) assuming the masculinity index at birth.  

Fertility Projection Mechanics  
It is done in two stages; first, the general fertility is projected in terms of the TCF or in 
terms of the TBR. Later, the relative population projetcted fertility is done in tow 
stages: first of all in terms of the TGF and the TBR or the relative distribution by 
groups of ages. Finally, this distribution is applied in terms of the TGF or in terms of 
the TBR, later the relative population projections is estimated by ages, finally it is 
applied to the distribution to the TGF and that’s how the projected population rates 
for different groups of age are obtained.  

One of the general criteria to project fertility is based on the demographic transition 
theory, that assumes this variable will tend to decrease, in the long term, to a point in 
which, it will have to reemployed. The decrease of this variable can be seen as a 
logistic type behavior. 

 

Where: 

 TGF(t)   global fertility rate at the instant t 

 K1 + K2 superior asymptote        

 K1 inferior asymptote         

 a, b parameters 

 t time 

The following values are usually defined: 

 K1 + K2 highest TGF (observed or supposed), for the country in a past time 
(long past time)  

K1   final value of the TGF in the transition process  

TGF(0)  TGF at the start time of the projection  
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TGF(T)  TGF corresponds to an instant T in the future  

with the above values, a and b can be calculated solving the following equation 
system: 

 

 

Fertility structure projection by age 
TGF can be interpreted as the average number of sons/daughters that a woman can 
conceive at the end of its fertility reproductive period in a hypothetic cohort of 
woman that have been influenced at a certain time by the fertility by ages. In the 
hypothesis that not being in that fertility group, at each age, for each women, the 
considered cohort, and also assuming the mortality of women is zero at the end of 
their reproductive period. 

The relative distribution of fertility rates by ages indicates the way in which women 
have been having children in their lifetime. For instance, it is possible to find for 
certain level of fertility (given by the TGF) different fertility curves by age. The 
common procedure that is followed is to project the general level of the TGF, keeping 

in mind to obtain a coherent result of it; it is projected not depending on the fertility 
structure by ages. Using the Gompertz function, the accumulated fertility can be 
represented as:  

 

where: 

x  age 

F(x) accumulated fertility at age x 

TGF value of F(x) for the superior female limit of age to 
conceive  

A y B positive parameters less than 1  
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The relative accumulated distribution takes the following relation 

 
Applying the natural logarithm twice, we obtain:  

 
 
With these equations a linear graph is constructed. 

Once the vector has been obtained, the estimation of the parameters a and b, the 
fertility projection of the structure of the fertility is estimated. 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
003-2 3567 49 72 3464 3254 3148 2723 2513 2209 1740 1336 1194 
005-1 8019 74 109 5186 5471 5576 5832 5895 5949 5985 5995 5997 
011-7 3286 49 67 3205 3043 2961 2638 2478 2245 1879 1547 1426 
012-1 5711 34 166 5271 5628 5738 5938 5970 5990 5998 6000 6000 
013-6 48 477 0 43 36 33 23 19 14 9 6 5 
018-9 2505 48 53 2464 2383 2343 2184 2107 1993 1811 1639 1572 
019-3 5892 72 82 5241 5577 5688 5911 5953 5982 5996 5999 6000 
020-6 2657 26 102 2723 2855 2921 3186 3318 3513 3828 4124 4236 
021-0 5255 48 109 5002 5007 5009 5017 5022 5028 5039 5049 5054 
028-2 0 184 0 0 0 0 0 0 0 0 0 0 
038-6 260 64 4 285 340 372 527 625 802 1189 1702 1941 
039-0 5224 75 70 5077 5215 5278 5486 5568 5669 5790 5867 5890 
041-8 3088 80 39 3097 3114 3123 3157 3174 3200 3243 3286 3303 
042-2 1633 111 15 1606 1555 1530 1431 1384 1314 1205 1102 1063 
043-7 2683 91 30 2713 2771 2801 2919 2978 3066 3214 3360 3418 
044-1 3321 144 23 3326 3337 3342 3363 3374 3390 3417 3443 3454 
045-6 3549 108 33 3588 3667 3706 3860 3935 4045 4222 4389 4453 
046-0 3613 64 56 3659 3750 3795 3971 4056 4181 4378 4561 4630 
047-5 5331 119 45 5266 5620 5730 5934 5968 5989 5998 6000 6000 
048-A 1680 114 15 1514 1216 1084 666 516 347 176 88 66 
051-1 4135 56 74 4096 4018 3978 3815 3732 3604 3387 3165 3076 
563-5 4118 53 77 4115 4109 4106 4095 4089 4080 4065 4050 4044 
562-0 4213 140 30 4229 4260 4276 4337 4367 4412 4485 4555 4583 
053-0 2341 96 24 2365 2412 2436 2532 2580 2653 2775 2898 2948 
057-9 2772 118 23 2704 2570 2503 2243 2117 1934 1649 1391 1297 
058-3 864 214 4 873 891 901 939 958 988 1039 1093 1114 
059-8 8448 112 75 5274 5633 5743 5940 5972 5991 5999 6000 6000 
060-0 5170 87 59 5280 5643 5752 5945 5974 5992 5999 6000 6000 
066-8 2560 93 27 2574 2601 2615 2670 2698 2740 2809 2879 2907 
068-7 3789 61 63 3831 3913 3954 4112 4189 4300 4477 4641 4703 
074-2 1396 190 7 1473 1634 1718 2080 2274 2577 3098 3614 3812 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
106-4 913 168 5 916 923 926 939 946 956 973 990 997 
108-3 4565 59 78 4581 4611 4626 4686 4714 4757 4826 4891 4917 
119-1 5627 193 29 5156 5406 5505 5767 5841 5912 5967 5988 5992 
127-6 3982 73 55 4096 4312 4414 4781 4939 5146 5415 5606 5664 
131-2 1546 70 22 1627 1797 1886 2262 2461 2768 3287 3790 3980 
132-7 5417 137 40 5284 5648 5757 5947 5976 5992 5999 6000 6000 
134-6 4871 54 90 5145 5528 5654 5904 5950 5982 5997 5999 6000 
135-0 907 191 5 899 885 877 849 835 814 780 748 735 
566-9 277 171 2 125 24 11 0 0 0 0 0 0 
565-4 4661 36 131 4694 4759 4790 4910 4966 5046 5168 5277 5317 
564-A 942 18 54 580 205 120 13 4 1 0 0 0 
139-9 2625 47 55 2738 2965 3078 3528 3745 4056 4518 4900 5030 
140-1 5548 83 66 5097 5268 5343 5578 5664 5763 5869 5928 5943 
141-6 4202 84 50 4294 4469 4552 4853 4984 5159 5393 5567 5623 
142-0 5004 72 69 5107 5293 5373 5617 5703 5798 5895 5946 5959 
143-5 4240 63 67 4517 4978 5162 5642 5771 5884 5964 5989 5993 
144-A 4035 49 83 4058 4104 4126 4215 4259 4323 4426 4526 4564 
145-4 4142 77 54 4091 3987 3934 3715 3603 3431 3138 2842 2724 
146-9 5182 47 110 5250 5593 5704 5920 5959 5985 5997 5999 6000 
147-3 3973 81 49 4021 4115 4161 4339 4424 4546 4735 4905 4968 
148-8 4621 62 75 4629 4646 4654 4686 4702 4726 4765 4803 4818 
149-2 3748 39 96 3815 3945 4009 4253 4369 4533 4780 4995 5072 
151-A 2341 25 95 2198 1925 1795 1330 1132 879 563 352 291 
153-9 3012 47 64 2925 2752 2666 2329 2166 1932 1574 1261 1150 
154-3 3227 37 87 3225 3222 3220 3213 3209 3204 3195 3186 3183 
156-2 4348 53 83 4422 4563 4630 4876 4985 5134 5340 5503 5557 
157-7 3907 50 78 3861 3767 3720 3526 3427 3277 3025 2772 2672 
187-8 7046 249 28 5332 5719 5820 5972 5989 5997 6000 6000 6000 
153-9 3012 47 64 3232 3662 3869 4594 4886 5232 5606 5804 5853 
558-4 2714 132 21 2874 3196 3355 3964 4242 4614 5103 5441 5540 
159-6 5865 78 75 5264 5617 5727 5933 5967 5989 5998 6000 6000 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
161-3 3055 30 103 3182 3433 3556 4027 4244 4542 4957 5273 5374 
162-8 2143 130 16 2124 2084 2065 1988 1950 1894 1803 1713 1679 
163-2 2996 50 60 3028 3091 3123 3249 3312 3405 3559 3711 3770 
164-7 4343 54 81 4392 4489 4535 4712 4794 4910 5084 5234 5288 
166-6 5924 112 53 5317 5698 5802 5965 5986 5996 6000 6000 6000 
167-0 3759 61 61 3873 4093 4198 4584 4754 4980 5283 5504 5574 
168-5 3727 61 62 3774 3866 3912 4089 4175 4299 4494 4674 4741 
169-A 2781 70 40 2775 2762 2756 2730 2718 2699 2667 2636 2623 
170-2 4748 78 61 4707 4623 4579 4395 4297 4144 3873 3586 3467 
171-7 2437 54 45 2525 2702 2791 3152 3331 3595 4012 4390 4528 
173-6 2131 31 68 2097 2031 1998 1870 1807 1716 1570 1432 1379 
175-5 1981 24 84 2116 2397 2542 3138 3435 3863 4493 4985 5143 
176-A 4607 45 103 4770 5052 5172 5531 5651 5778 5898 5953 5966 
177-4 2472 28 89 2470 2466 2465 2457 2454 2448 2439 2430 2427 
178-9 2279 25 91 2356 2513 2592 2915 3078 3321 3714 4084 4222 
180-6 1075 66 16 1096 1140 1162 1255 1303 1378 1509 1649 1707 
181-0 1589 42 38 1761 2136 2336 3181 3601 4184 4948 5434 5564 
182-5 5178 46 114 5063 5178 5231 5415 5492 5589 5714 5803 5830 
183-A 3220 34 95 3313 3496 3586 3935 4101 4334 4682 4974 5076 
184-4 5582 64 87 5030 5088 5116 5220 5268 5335 5435 5522 5553 
185-9 5758 50 116 5274 5633 5742 5940 5972 5991 5999 6000 6000 
186-3 4565 91 50 4682 4893 4989 5307 5430 5579 5749 5853 5881 
187-8 7046 249 28 5227 5550 5661 5894 5942 5976 5995 5999 5999 
188-2 5010 37 137 5089 5248 5318 5544 5629 5730 5842 5908 5926 
189-7 4312 38 114 4400 4568 4647 4933 5056 5220 5439 5601 5653 
190-A 5564 51 109 5274 5633 5743 5941 5972 5991 5999 6000 6000 
191-4 4989 40 125 5084 5252 5326 5560 5647 5748 5857 5920 5936 
192-9 1288 58 22 1426 1731 1897 2633 3025 3607 4464 5092 5276 
194-8 5657 73 77 5275 5635 5744 5941 5972 5991 5999 6000 6000 
203-9 5417 49 110 5000 5001 5002 5003 5004 5005 5007 5009 5010 
204-3 5556 46 122 5035 5101 5133 5251 5305 5379 5488 5579 5611 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
206-2 2147 38 57 2229 2395 2480 2828 3004 3267 3695 4096 4245 
226-A 6994 72 97 5197 5493 5601 5851 5910 5958 5988 5997 5998 
228-9 2537 46 55 2686 2987 3138 3729 4006 4387 4910 5291 5407 
229-3 3521 72 49 3651 3904 4026 4472 4668 4928 5270 5514 5589 
230-6 2857 55 52 2965 3182 3290 3711 3912 4197 4618 4965 5083 
231-0 4117 64 65 4288 4599 4739 5195 5366 5562 5769 5880 5908 
232-5 4053 43 95 4061 4076 4084 4115 4130 4153 4191 4228 4242 
237-8 6451 49 133 5261 5611 5722 5930 5965 5988 5998 6000 6000 
241-4 1044 65 16 1177 1482 1652 2441 2877 3535 4499 5175 5363 
243-3 2797 50 56 2909 3133 3244 3681 3890 4186 4621 4978 5099 
244-8 1415 46 31 1488 1640 1720 2060 2242 2526 3016 3506 3695 
245-2 2822 83 34 2913 3094 3184 3541 3714 3964 4349 4685 4805 
246-7 2230 59 38 2406 2770 2955 3686 4027 4485 5076 5465 5574 
247-1 2171 65 33 2339 2686 2864 3572 3908 4365 4974 5388 5507 
569-2 2436 167 15 1925 1104 809 206 100 33 5 1 0 
570-5 4484 24 187 4395 4208 4110 3692 3470 3128 2556 2014 1814 
249-0 1707 104 16 1837 2110 2254 2859 3169 3626 4315 4867 5045 
250-3 3728 8 466 3853 4093 4208 4624 4804 5041 5350 5568 5634 
251-8 3514 8 449 3658 3937 4070 4552 4760 5030 5371 5602 5670 
252-2 3506 55 63 3637 3890 4012 4461 4659 4921 5266 5511 5586 
254-1 2333 110 21 2304 2247 2219 2107 2052 1971 1840 1714 1665 
255-6 1274 20 64 1149 929 832 526 415 288 155 82 64 
561-6 2245 52 43 1949 1427 1204 573 384 207 72 24 16 
560-1 2632 100 26 2393 1942 1734 1048 795 513 238 108 78 
275-3 1312 158 8 1471 1824 2018 2870 3313 3948 4809 5367 5516 
559-9 2233 30 74 1801 1100 839 256 137 53 10 2 1 
558-4 2714 132 21 2339 1658 1368 573 356 170 48 13 8 
277-2 229 81 3 215 189 177 137 121 100 72 52 46 
584-7 1596 15 106 1673 1834 1917 2270 2456 2742 3227 3700 3881 
583-2 662 103 6 579 440 383 217 162 104 50 24 18 
574-3 805 114 7 538 230 149 25 10 3 0 0 0 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
575-8 1696 90 19 1392 905 719 269 161 74 20 5 3 
573-9 2976 229 13 2852 2607 2486 2022 1807 1510 1092 770 666 
571-A 484 56 9 285 95 54 6 2 0 0 0 0 
572-4 932 16 59 648 299 200 39 17 5 1 0 0 
283-8 3071 120 26 3180 3397 3505 3918 4112 4384 4778 5096 5203 
285-7 8447 114 74 5004 5012 5017 5033 5041 5053 5073 5092 5100 
286-1 3726 65 57 3764 3840 3877 4023 4094 4198 4364 4520 4580 
287-6 862 20 44 875 902 915 971 1000 1045 1123 1206 1240 
288-0 989 148 7 1111 1389 1545 2272 2681 3313 4283 5008 5220 
289-5 3508 44 79 3612 3814 3913 4284 4454 4687 5018 5278 5364 
290-8 3102 53 58 3259 3568 3719 4277 4524 4846 5260 5539 5621 
291-2 5323 61 88 5281 5643 5752 5945 5974 5992 5999 6000 6000 
292-7 6964 80 87 5229 5555 5666 5897 5944 5977 5995 5999 5999 
293-1 3368 98 34 3412 3501 3544 3717 3801 3925 4125 4313 4385 
294-6 1532 46 34 1560 1616 1645 1763 1824 1918 2079 2247 2315 
295-0 2129 11 194 2117 2092 2080 2031 2007 1972 1913 1855 1832 
296-5 1688 7 244 1737 1837 1888 2100 2210 2380 2671 2969 3088 
297-A 3479 23 150 3396 3228 3143 2804 2636 2388 1995 1637 1506 
298-4 2540 14 177 2511 2453 2424 2310 2253 2170 2034 1902 1851 
299-9 5352 67 80 5030 5089 5117 5222 5271 5339 5439 5526 5557 
300-3 3687 33 112 3599 3420 3329 2961 2777 2505 2070 1675 1531 
301-8 3283 56 59 3280 3275 3272 3261 3255 3247 3233 3219 3214 
302-2 2294 46 50 2317 2363 2385 2478 2525 2595 2713 2832 2880 
303-7 2024 41 49 2086 2212 2276 2539 2673 2877 3219 3556 3687 
304-1 4900 45 108 5010 5202 5286 5549 5645 5753 5866 5928 5944 
305-6 3975 37 108 4072 4258 4347 4674 4819 5014 5280 5481 5547 
306-0 3524 36 98 3619 3805 3896 4240 4399 4620 4938 5196 5283 
307-5 6512 57 115 5231 5558 5668 5899 5945 5978 5995 5999 5999 
308-A 4733 50 95 4736 4742 4745 4757 4763 4772 4787 4801 4807 
309-4 4113 41 101 4152 4229 4266 4412 4481 4582 4739 4884 4938 
310-7 4491 51 88 4458 4390 4356 4214 4140 4026 3829 3624 3540 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
311-1 3220 37 88 3106 2877 2763 2317 2104 1802 1360 1001 880 
312-6 1887 45 42 1842 1754 1712 1546 1468 1355 1181 1025 967 
313-0 2937 71 41 2933 2925 2921 2904 2896 2884 2863 2842 2834 
314-5 2487 22 111 2526 2605 2645 2805 2885 3006 3207 3406 3485 
315-A 4018 47 85 4053 4123 4157 4290 4355 4448 4597 4735 4788 
316-4 4080 66 62 4315 4729 4906 5427 5594 5761 5904 5962 5974 
317-9 3368 42 79 3342 3290 3264 3160 3108 3030 2899 2769 2717 
318-3 4740 193 25 5257 5769 5875 5990 5997 6000 6000 6000 6000 
319-8 997 25 40 1042 1137 1187 1403 1520 1708 2051 2424 2579 
320-0 10211 102 100 5237 5570 5680 5906 5950 5981 5996 5999 6000 
321-5 1793 21 85 1760 1696 1664 1541 1481 1395 1260 1134 1087 
322-A 3757 39 95 3799 3883 3924 4085 4163 4276 4456 4622 4685 
323-4 2285 28 82 2271 2244 2230 2176 2149 2109 2044 1979 1953 
324-9 2831 47 61 2752 2595 2517 2214 2068 1858 1536 1253 1151 
325-3 2315 27 86 2267 2174 2128 1947 1860 1734 1535 1352 1283 
326-8 2681 30 88 2665 2634 2619 2557 2527 2481 2405 2330 2300 
322-A 3757 39 95 3943 4292 4453 4991 5198 5441 5702 5845 5881 
327-2 5191 65 79 5046 5133 5174 5323 5388 5475 5595 5690 5721 
328-7 2501 39 64 2507 2519 2525 2549 2562 2580 2610 2641 2653 
329-1 4599 44 104 4639 4716 4753 4895 4961 5054 5194 5316 5360 
330-4 3145 39 80 3068 2914 2836 2531 2382 2164 1822 1512 1399 
331-9 2214 23 98 2158 2047 1993 1784 1685 1542 1322 1125 1053 
332-3 4667 32 144 4758 4927 5004 5269 5377 5513 5681 5793 5826 
333-8 3895 40 97 3876 3838 3819 3742 3703 3645 3546 3445 3405 
334-2 3492 51 69 3449 3362 3318 3142 3053 2920 2699 2482 2396 
335-7 266 135 2 270 278 282 300 310 324 349 377 388 
336-1 1097 37 30 1081 1051 1036 978 949 908 843 782 759 
337-6 1969 44 44 1982 2009 2022 2075 2102 2143 2212 2281 2310 
338-0 1571 81 19 1607 1678 1715 1866 1945 2065 2274 2490 2579 
339-5 5707 65 88 5277 5637 5746 5942 5973 5991 5999 6000 6000 
341-2 3475 50 69 3447 3390 3362 3248 3191 3105 2961 2817 2760 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
342-7 4477 67 67 4481 4490 4494 4510 4519 4531 4551 4571 4579 
343-1 2735 112 24 2809 2958 3033 3329 3475 3690 4031 4344 4461 
344-6 2495 28 90 2605 2827 2939 3385 3603 3917 4393 4793 4931 
345-0 2779 38 74 2753 2702 2677 2575 2524 2449 2325 2204 2156 
346-5 3571 33 107 3591 3630 3649 3727 3765 3822 3916 4007 4043 
347-A 4201 117 36 4285 4445 4521 4800 4924 5090 5321 5498 5557 
348-4 1002 14 70 1005 1010 1012 1023 1028 1036 1050 1063 1069 
349-9 2604 123 21 2765 3091 3253 3879 4167 4554 5066 5420 5524 
350-1 4380 112 39 4668 5128 5304 5733 5838 5924 5979 5994 5997 
351-6 7825 68 114 5200 5500 5608 5857 5915 5961 5989 5997 5998 
352-0 23231 200 116   5496 5758 5834 5906 5964 5986 5991 
353-5 5793 62 93 5264 5617 5727 5932 5967 5989 5998 6000 6000 
354-A 6101 47 129 5245 5584 5695 5915 5956 5983 5997 5999 6000 
354-4 0 114           
356-9 5804 71 81 5257 5604 5714 5926 5963 5987 5998 6000 6000 
555-0 2265 24 96 2153 1938 1834 1453 1284 1058 753 526 454 
554-6 3130 24 130 3186 3297 3352 3571 3678 3835 4086 4320 4409 
358-8 2228 53 42 2320 2509 2605 2995 3191 3481 3943 4360 4511 
359-2 2064 17 118 2036 1980 1952 1843 1790 1712 1587 1468 1422 
360-5 3965 74 53 3900 3767 3699 3420 3278 3062 2702 2351 2215 
361-A 4722 18 264 5016 5440 5583 5879 5936 5975 5995 5999 5999 
362-4 1922 15 131 1841 1684 1609 1330 1204 1033 791 598 534 
363-9 2921 34 86 2837 2671 2588 2265 2110 1887 1545 1246 1139 
364-3 3005 21 142 3109 3316 3418 3816 4005 4272 4665 4991 5102 
365-8 4603 285 16 4729 4955 5055 5380 5503 5645 5801 5890 5913 
366-2 4135 200 21 4389 4826 5009 5521 5674 5820 5934 5976 5984 
367-7 945 27 36 959 988 1002 1063 1094 1142 1225 1313 1350 
368-1 1433 25 58 1459 1513 1541 1653 1711 1801 1956 2118 2184 
369-6 2187 37 59 2250 2377 2442 2705 2838 3040 3374 3699 3825 
370-9 1683 44 38 1739 1855 1914 2162 2290 2489 2829 3173 3310 
371-3 1341 13 103 1323 1286 1268 1198 1165 1115 1037 962 934 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
372-8 2618 27 96 2590 2535 2507 2398 2344 2263 2132 2004 1954 
373-2 5269 116 45 5001 5004 5006 5011 5014 5018 5025 5032 5034 
374-7 4925 76 64 5033 5222 5304 5562 5655 5760 5871 5931 5946 
375-1 5048 81 62 5007 5021 5028 5056 5069 5089 5121 5153 5165 
376-6 5341 85 63 5030 5088 5116 5220 5268 5335 5435 5522 5553 
377-0 4759 48 99 4790 4850 4880 4991 5043 5118 5231 5332 5368 
378-5 2977 97 31 3056 3215 3294 3605 3755 3974 4313 4615 4725 
379-A 2320 229 10 2472 2782 2940 3564 3861 4274 4844 5258 5384 
380-2 3022 44 69 3617 4635 5013 5773 5896 5969 5996 5999 6000 
381-7 3304 44 75 3664 4318 4600 5389 5611 5808 5943 5983 5990 
382-1 5749 102 56 5116 5315 5399 5650 5735 5827 5916 5959 5969 
383-6 2482 109 23 2498 2530 2546 2610 2643 2692 2774 2856 2889 
384-0 6661 61 110 5242 5579 5690 5912 5954 5982 5997 5999 6000 
385-5 4845 52 93 5026 5319 5435 5740 5826 5905 5966 5988 5992 
386-A 4337 50 86 4325 4302 4290 4242 4217 4181 4118 4055 4029 
387-4 6430 55 117 5239 5573 5684 5909 5952 5981 5996 5999 6000 
388-9 3635 156 23 3704 3838 3904 4157 4277 4448 4707 4934 5015 
389-3 2532 52 49 2532 2532 2532 2532 2532 2531 2531 2531 2531 
390-6 4612 52 88 4571 4485 4441 4257 4160 4009 3745 3468 3355 
391-0 5010 99 51 5061 5175 5228 5409 5485 5583 5708 5797 5824 
392-5 4256 126 34 4335 4486 4558 4822 4939 5098 5319 5491 5548 
393-A 7984 86 93 5233 5562 5673 5902 5947 5979 5996 5999 5999 
394-4 2677 25 109 2750 2898 2972 3267 3413 3628 3971 4288 4406 
395-9 2877 237 12 2924 3019 3067 3256 3350 3490 3718 3937 4022 
396-3 3779 47 81 3936 4232 4370 4851 5048 5290 5576 5752 5801 
397-8 5503 57 97 5028 5082 5108 5207 5253 5317 5413 5498 5528 
580-9 1642 17 96 1658 1689 1705 1770 1803 1853 1938 2025 2060 
579-6 3003 10 308 3315 3912 4187 5051 5339 5628 5863 5951 5968 
578-1 2359 25 95 2535 2896 3078 3788 4116 4552 5114 5483 5587 
577-7 2177 9 246 2311 2589 2730 3303 3584 3984 4568 5024 5170 
576-2 3000 77 39 3311 3908 4182 5047 5335 5625 5862 5951 5967 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
399-7 3858 50 77 3821 3748 3711 3561 3484 3369 3173 2977 2898 
400-1 2392 13 187 2427 2499 2534 2679 2752 2862 3046 3229 3302 
401-6 5050 21 236 5270 5626 5736 5937 5970 5990 5998 6000 6000 
402-0 2452 15 167 2454 2459 2461 2469 2474 2480 2491 2503 2507 
403-5 2916 24 121 2967 3068 3119 3320 3420 3568 3808 4038 4126 
404-A 2770 11 241 2791 2832 2853 2936 2977 3040 3144 3247 3288 
405-4 1433 41 35 1377 1271 1220 1032 946 829 661 524 477 
406-9 2451 73 33 2287 1972 1823 1297 1079 807 483 282 226 
407-3 13421 190 71 5333 5720 5822 5972 5989 5997 6000 6000 6000 
408-8 17471 190 92 5288 5655 5763 5950 5977 5993 5999 6000 6000 
409-2 5013 42 120 5178 5453 5558 5816 5882 5941 5981 5994 5996 
410-5 2412 24 102 2478 2613 2681 2956 3094 3300 3636 3956 4078 
411-A 1976 4 464 1981 1990 1995 2015 2024 2039 2064 2088 2098 
412-4 2474 20 125 2504 2565 2596 2720 2782 2875 3032 3188 3250 
557-A 2983 32 92 3004 3045 3066 3148 3189 3251 3353 3454 3494 
556-5 3998 61 65 4198 4562 4724 5237 5420 5621 5819 5915 5937 
415-8 2015 36 57 2081 2215 2284 2565 2709 2927 3292 3648 3786 
416-2 2916 55 53 2972 3085 3141 3364 3474 3637 3899 4147 4242 
417-7 3157 11 280 3197 3276 3316 3473 3551 3666 3853 4033 4103 
418-1 5981 69 87 5276 5636 5746 5942 5972 5991 5999 6000 6000 
419-6 3826 15 257 3843 3878 3895 3964 3997 4048 4130 4210 4241 
420-9 2552 113 23 2774 3223 3446 4266 4612 5034 5502 5754 5816 
421-3 2802 68 41 2915 3142 3255 3697 3907 4205 4642 4998 5118 
422-8 4350 47 93 4310 4229 4187 4016 3927 3791 3556 3314 3215 
425-1 3076 74 42 3134 3249 3306 3532 3643 3806 4066 4309 4401 
426-6 5000 79 63 5243 5579 5690 5912 5954 5983 5997 5999 6000 
427-0 4097 51 81 4371 4839 5031 5556 5706 5845 5947 5982 5989 
428-5 4044 36 111 4197 4482 4612 5054 5228 5438 5676 5816 5854 
429-A 3415 28 121 3546 3802 3926 4384 4587 4858 5217 5476 5556 
430-2 3885 37 105 3928 4012 4054 4215 4293 4406 4583 4746 4807 
431-7 2658 29 93 2754 2946 3043 3426 3614 3885 4302 4666 4794 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
432-1 4955 184 27 5308 5716 5821 5973 5990 5998 6000 6000 6000 
433-6 6967 75 93 5261 5611 5721 5930 5965 5988 5998 6000 6000 
434-0 3588 63 57 3833 4288 4492 5139 5365 5606 5828 5927 5948 
435-5 1648 28 60 1668 1710 1731 1816 1859 1926 2039 2155 2202 
436-A 2386 47 51 2485 2687 2790 3201 3405 3703 4166 4572 4716 
437-4 2619 49 54 2698 2858 2938 3257 3415 3648 4017 4354 4479 
438-9 2105 190 11 2422 3091 3426 4597 5024 5460 5814 5938 5961 
439-3 5068 67 76 5188 5475 5581 5836 5898 5951 5985 5996 5997 
441-0 4905 32 152 5060 5316 5419 5707 5794 5879 5951 5980 5986 
442-5 1221 72 17 1412 1854 2101 3191 3736 4456 5280 5695 5786 
443-A 268 98 3 303 384 432 683 851 1166 1870 2758 3135 
444-4 1713 75 23 1991 2604 2928 4167 4670 5224 5714 5900 5935 
445-9 1414 68 21 1586 1968 2176 3073 3528 4159 4976 5476 5605 
446-3 2392 42 57 2601 3029 3243 4057 4413 4863 5385 5683 5759 
447-8 6982 99 71 5563 5928 5971 5999 6000 6000 6000 6000 6000 
449-7 10206 99 103 5267 5621 5731 5934 5968 5989 5998 6000 6000 
450-A 5952 47 126 5104 5284 5362 5604 5690 5786 5887 5940 5954 
451-4 4049 33 123 4201 4483 4613 5052 5226 5435 5673 5814 5852 
452-9 4060 39 105 4242 4574 4723 5204 5381 5581 5787 5893 5920 
454-8 1496 35 43 1658 2014 2205 3025 3441 4030 4828 5354 5498 
455-2 863 75 12 1105 1736 2121 3842 4575 5317 5829 5960 5978 
456-7 2091 55 38 2488 3324 3731 5009 5392 5722 5929 5982 5990 
457-1 1357 72 19 1887 3182 3835 5489 5781 5942 5994 5999 6000 
458-6 5656 73 77 5024 5070 5092 5178 5218 5275 5362 5440 5468 
459-0 4331 56 78 4530 4877 5025 5466 5611 5762 5897 5956 5969 
460-3 2490 25 98 2569 2730 2811 3136 3298 3538 3920 4272 4402 
461-8 5585 43 131 5125 5335 5423 5678 5762 5849 5931 5968 5977 
462-2 4883 37 132 5051 5325 5435 5729 5815 5896 5961 5985 5990 
463-7 3141 70 45 3363 3793 3996 4701 4979 5305 5649 5828 5871 
464-1 5226 38 137 5195 5489 5596 5848 5908 5957 5988 5997 5998 
465-6 3673 33 112 3733 3851 3909 4134 4241 4395 4632 4842 4920 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
466-0 2797 68 41 2835 2911 2949 3101 3177 3291 3478 3661 3733 
467-5 1175 116 10 1198 1246 1271 1372 1425 1507 1650 1801 1864 
472-6 4848 210 23 5074 5417 5542 5833 5900 5954 5988 5997 5998 
473-0 2613 34 76 2660 2753 2800 2988 3082 3224 3456 3683 3772 
474-5 2596 33 79 2613 2647 2664 2732 2766 2817 2903 2989 3023 
475-A 1955 30 65 2068 2302 2422 2920 3173 3546 4126 4622 4793 
476-4 2555 31 84 2608 2715 2769 2986 3094 3257 3523 3781 3882 
507-1 2350 14 162 2552 2966 3175 3973 4329 4784 5325 5643 5726 
509-0 2122 20 106 2392 2958 3245 4302 4728 5211 5671 5869 5910 
510-3 286 2 119 813 3633 4966 5987 5999 6000 6000 6000 6000 
516-0 161 2 66 190 263 309 581 785 1201 2214 3464 3943 
517-5 1721 35 50 2124 3025 3484 4960 5390 5743 5943 5988 5993 
518-A 3823 44 87 3881 3996 4052 4269 4371 4518 4742 4940 5012 
519-4 1768 205 9 1829 1955 2019 2286 2425 2637 2998 3360 3502 
522-6 1439 19 75 1492 1603 1660 1901 2029 2227 2574 2932 3077 
523-0 1622 16 102 1716 1914 2018 2456 2685 3036 3614 4148 4342 
524-5 3461 43 80 3625 3939 4089 4623 4847 5130 5472 5687 5748 
525-A 2502 39 64 2626 2877 3004 3505 3747 4090 4593 4996 5130 
526-4 2996 25 119 3416 4194 4529 5429 5661 5850 5963 5991 5995 
527-9 5290 33 161 5289 5656 5764 5950 5977 5993 5999 6000 6000 
528-3 1419 83 17 1362 1253 1201 1008 922 804 635 498 452 
529-8 1353 17 80 1440 1624 1722 2145 2372 2728 3333 3911 4126 
530-0 2433 72 34 2830 3629 4002 5129 5459 5746 5932 5982 5990 
531-5 4166 34 121 4291 4524 4632 5008 5163 5356 5592 5745 5790 
532-A 938 8 111 944 955 961 984 996 1014 1045 1076 1088 
533-4 1743 25 70 1759 1790 1806 1871 1903 1953 2037 2123 2158 
536-8 8227 72 114 5320 5702 5806 5967 5986 5996 6000 6000 6000 
237-8 6451 49 133 5316 5696 5801 5965 5985 5996 6000 6000 6000 
538-7 776 20 39 821 916 967 1195 1323 1533 1929 2372 2560 
541-9 3555 27 133 3657 3856 3952 4315 4481 4709 5032 5286 5370 
542-3 3117 46 68 3256 3530 3663 4167 4395 4701 5112 5410 5502 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
543-8 671 6 106 965 1846 2421 4705 5363 5805 5975 5997 5999 
544-2 1257 16 79 2039 3960 4742 5890 5971 5996 6000 6000 6000 
545-7 70 2 46 81 110 127 229 306 469 919 1672 2061 
547-6 576 45 13 943 2190 3013 5433 5803 5963 5998 6000 6000 
261-1 269 21 13 297 363 400 589 710 933 1425 2070 2364 
200-5 1190 54 22 1192 1196 1198 1206 1210 1216 1227 1237 1241 
199-0 2674 236 11 2881 3296 3500 4255 4577 4979 5442 5708 5776 
201-A 6294 46 136 5103 5283 5361 5602 5688 5785 5885 5939 5953 
198-6 4059 151 27 4285 4686 4860 5381 5552 5729 5886 5953 5967 
581-3 1007 30 33 1332 2182 2682 4585 5199 5691 5943 5990 5995 
511-8 465 13 35 468 473 476 487 492 500 515 529 535 
267-9 2232 44 51 2293 2418 2481 2738 2868 3064 3389 3705 3827 
268-3 2215 44 50 2293 2452 2533 2863 3029 3278 3683 4064 4206 
269-8 2216 56 39 2311 2507 2606 3010 3213 3513 3987 4412 4565 
492-3 684 153 4 903 1509 1898 3747 4555 5350 5856 5970 5984 
491-9 264 36 7 238 193 174 114 92 67 39 23 18 
493-8 376 29 13 431 565 646 1072 1356 1875 2922 3990 4363 
495-7 150 5 33 188 293 365 842 1235 2050 3736 5039 5357 
582-8 701 46 15 2008 5274 5790 5999 6000 6000 6000 6000 6000 
599-3 51 7 8 111 501 1002 4945 5747 5975 6000 6000 6000 
600-8 1395 53 27 3457 5788 5951 6000 6000 6000 6000 6000 6000 
601-2 774 31 25 2193 5382 5828 5999 6000 6000 6000 6000 6000 
602-7 1452 36 40 3548 5805 5956 6000 6000 6000 6000 6000 6000 
603-1 1398 28 49 3462 5789 5952 6000 6000 6000 6000 6000 6000 
604-6 1129 24 47 2978 5681 5922 6000 6000 6000 6000 6000 6000 
605-0 2837 36 78 5000 5962 5993 6000 6000 6000 6000 6000 6000 
606-5 2864 29 98 5018 5963 5993 6000 6000 6000 6000 6000 6000 
607-A 2701 32 85 4905 5956 5992 6000 6000 6000 6000 6000 6000 
608-4 2469 35 70 4726 5943 5989 6000 6000 6000 6000 6000 6000 
609-9 2075 42 50 4357 5911 5982 6000 6000 6000 6000 6000 6000 
611-6 2508 56 45 4758 5945 5990 6000 6000 6000 6000 6000 6000 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
Rosarito and Primo Tapia      2001 2003 2004 2008 2010 2013 2018 2023 2025 
CODE2000 Population2000 Hectares00 Density00 6 8 9 13 15 18 23 28 30 
008-2 1210 138 8.8 1165 1078 1037 880 809 710 566 448 407 
009-7 446 18 24.9 539 775 920 1661 2091 2709 3444 3793 3863 
010-A 452 18 24.5 511 650 729 1123 1363 1761 2452 3045 3233 
011-4 375 27 13.7 459 678 815 1552 1997 2652 3437 3800 3870 
012-9 310 90 3.5 410 698 893 1982 2579 3281 3820 3960 3978 
013-3 583 12 48.6 725 1087 1305 2316 2794 3341 3797 3943 3966 
015-2 1065 128 8.3 1210 1529 1700 2404 2730 3143 3597 3824 3875 
016-7 350 29 12.0 572 1340 1868 3556 3841 3969 3998 4000 4000 
017-1 1869 63 29.5 2004 2274 2406 2888 3092 3346 3639 3808 3852 
018-6 2626 58 45.4 2629 2635 2638 2650 2656 2665 2679 2694 2700 
019-0 292 51 5.8 312 357 382 496 563 679 911 1194 1320 
020-3 496 111 4.5 653 1080 1350 2589 3107 3604 3913 3982 3991 
021-8 360 116 3.1 475 798 1013 2151 2732 3378 3848 3966 3982 
022-2 350 9 38.8 564 1298 1804 3502 3815 3962 3997 4000 4000 
023-7 3404 77 44.0 3466 3574 3620 3763 3814 3872 3931 3963 3972 
024-1 1171 41 28.6 1337 1698 1888 2635 2958 3340 3719 3888 3923 
025-6 256 9 27.7 394 874 1236 2980 3528 3873 3988 3999 4000 
026-0 890 117 7.6 889 888 887 884 882 880 876 872 870 
027-5 1448 30 48.2 1619 1977 2158 2830 3106 3427 3747 3894 3925 
028-A 1850 137 13.5 1792 1676 1619 1398 1293 1143 918 727 659 
029-4 1865 55 34.2 2080 2500 2696 3322 3531 3740 3907 3968 3979 
031-1 960 61 15.9 1026 1168 1243 1567 1740 2005 2443 2841 2982 
032-6 2265 44 51.6 2360 2544 2632 2958 3100 3287 3529 3696 3747 
033-0 2737 52 52.3 2892 3164 3280 3622 3731 3842 3936 3974 3982 
034-5 1151 29 39.2 1334 1736 1948 2761 3094 3465 3798 3928 3953 
035-A 2884 97 29.6 2924 3002 3039 3179 3243 3331 3461 3568 3605 
036-4 2204 33 66.3 2296 2476 2564 2888 3032 3223 3475 3654 3709 
037-9 2016 44 46.2 2126 2342 2448 2840 3012 3236 3520 3708 3762 
038-3 502 85 5.9 570 727 818 1262 1526 1954 2657 3216 3384 
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Population and Land Use Projections Tables and Figures  
Tijuana 2000     2001 2003 2004 2008 2010 2013 2018 2023 2025 
Code00 Population Hectares 00 Density 00 6 8 9 13 15 18 23 28 30 
039-8 626 265 2.4 647 690 713 808 860 941 1088 1249 1317 
040-0 1324 59 22.6 1323 1322 1321 1318 1316 1314 1310 1306 1304 
041-5 770 31 25.2 878 1124 1261 1883 2212 2678 3288 3653 3744 
042-A 3832 62 61.7 3849 3878 3890 3928 3942 3958 3976 3986 3989 
043-4 1793 69 26.0 1879 2052 2138 2475 2634 2857 3175 3423 3503 
044-9 1212 54 22.2 1183 1125 1097 989 938 864 751 650 613 
045-3 650 89 7.3 681 748 783 936 1020 1154 1400 1667 1779 
043-4 1793 69 26.0 2135 2778 3049 3707 3847 3944 3990 3998 3999 
046-8 293 50 5.8 338 448 514 862 1092 1498 2265 2960 3181 
047-2 967 179 5.4 1001 1072 1109 1263 1344 1470 1690 1918 2011 
049-1 879     976 1189 1306 1819 2090 2488 3057 3459 3574 
050-4 1451     1551 1759 1865 2291 2496 2784 3185 3479 3568 
051-9 1777     1834 1948 2006 2234 2346 2510 2767 2998 3082 
052-3 191     219 286 326 542 690 969 1579 2283 2555 
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Appendix N 
Economic Growth Predictions  
 
A. Commercial Activity  
The commercial activities in Tijuana and Playas de Rosarito have had a strange 
development pattern. The “Programa de Comercialización Fronteriza (1933)” (Border 
Commercialization Plan) facilitates the importation of consumer goods by the local 
population.   This program has caused imports to dominate over Mexican industry, 
and to encourage people to cross the border to do their shopping. 

This is how a typical border transaction is produced: on the one hand, there is a 
significant flow of people from the U.S. who buy local Mexican products, while the 
local population buys products made or partially made in the United States protected 
by the free trade zone status. 

Another important aspect of commercial activity is its strategic alliance with U.S. 
business, which helps the Mexican nationals to solidify their position in the market by 
increasing the lines of products and services offered, and by obtaining more 
competitive providers. 

Due to the lack of urbanization in many outlying areas it is very expensive to build 
large commercial spaces there. Therefore many mid-size stores have sprung up, 
which supply the immediate needs in these areas, complementing the local markets 
and tianguis (open air markets). 

Because of all this we can say that business in Tijuana and Playas de Rosarito covers  
basic needs as far as primary and low added-value products, but it is less competitive 
with high added-value goods and services. 

B. Production Activity 
Also, the secondary economic activities induce economic growth, although on a lesser 
scale than the tertiary activity. Within the secondary activity, the sector that showed 
the most growth in the previous decade and in the beginning of this one is the 
Industria Maquiladora de Exportación (IME) or the maquiladora industry.  The growth of 
this industry has been very important to the economic growth of Tijuana. This 
maquiladora sector does not play such an important role in Playas de Rosarito. 

Tijuana is the municipality that has the greatest number of maquiladoras in the 
country. There are currently around 1,500 manufacturers; approximately 600 of them 
are IME (maquiladoras).  Between 1980 and 2000, plant growth was 8%, owed in great 
measure to its dependence on the U.S. economy whose economic cycles largely dictate 
the activity of the maquiladoras. 

In 1990 the EAP (economically active population) in the secondary sector reached 
37.3%.  Forty per cent of total manufacturers are maquiladoras, employing almost 
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22% of the economically active population.  However, the economically active 
population in the non-maquiladora manufacturing industry makes up only 7.16%.  
This shows the predominance of the maquiladora industry, since in spite of the fact 
that the non-maquiladora manufacturing industry makes up 60% of the total 
manufacturers, the non-maquiladora manufacturers are comprised of micro and small 
businesses. 

C. North American Free Trade Agreement 
Geographically, Tijuana and Playas de Rosarito have an advantage over the other 
cities in the country due to their privileged access to the west coast of the United 
States and their strategic position as part of the Pacific Rim. The Pacific Rim is not 
only represented by Japan as an economic superpower, but also by the rise of 
powerful exporters and investors from South Korea, Singapore, Taiwan, Hong Kong, 
and increasingly Malaysia and Thailand. 

In this sense, Tijuana’s location seems to be very favorable as long as it learns to 
consolidate its place as a link in the logistic chain starting at the port of Long Beach 
(Los Angeles, California, USA) and leading to the local manufacturing plants.  It must 
take advantage of its proximity to the headquarters and suppliers in Southern 
California that are looking to integrate their production processes with Tijuana’s 
manufacturing and marketing cycles. 

Four important points to consider regarding NAFTA:  1) the lowering of tariffs allows 
the non-maquiladora manufacturing industry to gradually introduce certain products 
into the United States and Canadian markets; 2) the reduction of the cost of raw 
materials and the importation of finished goods; 3) the maquiladora industry will 
become more important under NAFTA, since besides taking advantage of cheaper 
labor, these plants can utilize more Mexican raw materials on which they will not pay 
tariffs; and 4) the elimination of barriers to investment will allow for a greater flow of 
capital to the area, resulting in more jobs, more economic activity, and higher 
incomes. 

D. Balance of Trade and Exchange Rate  
A study of binational relations between the U.S. and Mexico indicates that each 
country has very different demands, which are explained by the different levels of 
development in Tijuana and San Diego. This difference is seen in the quantity of 
goods traded, especially certain types of goods. 

During the period under analysis, the Tijuana region showed a trade deficit.  (Imports 
were greater than exports.) This deficit has not improved, in any way, with the profits 
made from national business activity. However, while in Tijuana the product growth 
rate is increasing  (by 3.8 %), which reveals economic growth, imports are greater than 
exports in the local international commerce, producing a deficit growing at a rate of 
20%.  This is the vicious cycle typical to all mid-size dependent economies. The trade 
deficit is a basic economic structural problem. 
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The main commercial activity in the border area involves families from the area and 
foreign visitors.  Tijuana residents spend more money in the United States than 
American visitors spend in Tijuana. This is due to the difference in prices across the 
border and the foreign exchange rate.  This type of spending results from government 
regulation of international trade, not only for private consumption, but also for 
commercial activity.  

E. Growth of the Gross Regional Product  
From 1980 to 2000, Tijuana’s gross regional product increased at a high rate, on 
average. The economic activity grew at an average of 3.8%. This rate kept growing in 
the eighties, but by comparison, the gross state product and the gross national 
product grew at much lower rates, at 1.7% and 1.3% respectively.  During this period, 
there was growth in services and manufactured goods. 

Based on the previous variables, the econometric forecast model can be estimated in 
order to analyze the economic and industrial growth of Tijuana and Playas de 
Rosarito for the year 2020. The years 2010, 2015, and 2020 will be highlighted. 

F. Results of the Economic Forecast Model  
A two-stage least squares method (TSLS) was used to estimate the model mentioned 
above. The following results were obtained for the January 1980 to the December 2001 
period: 

1) PRBt  = 92229.8 +  22.32 IMEt + 12.01 COMt +  92.05 TURt  
                                           (4.38)        (2.71)              (2.39)              (2.11) 
 
R2= 0.911       D.W. 2.13    MAD 2.15   F = 2.19 
 
2) BCt  = -333.13 + 5.77 TCt + 11733.21 ∆TCt +  0.001 PRBt-3 
      (-0.54)     (2.48)        (11.41)                   (0.21) 
 
R2= 0.817       D.W. 2.17      MAD 5.03 
 
3) ICVt  = 66.33 – 3.41 POBt + 0.004 GPt + 1.02x10-4PRBt + 0.007 PRBt-2 
                       (13.51) (-2.94)        (2.61)                (0.11)             (0.80) 
 
R2= 0.956       D.W. 2.24      MAD 1.06 

 
The high correlation coefficients in the three equations (R2= 0.911, R2= 0.817, y, R2= 
0.956), indicate that there is a high degree of explanation of the exogenous variables 
over the endogenous variables.   

The high values of these coefficients may be a result of the estimation method chosen: 
TSLS. In the first stage it is likely that the coefficients were already high, as a 
consequence of the high correlation between the endogenous variables and the error. 

For this reason the second stage was done, where it can be seen that the use of 
estimated endogenous variables as instrumental variables in the first stage, makes the 
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possibility of correlation disappear, besides, the determination coefficients of the 
second stage are more similar to the ones in the first stage. 

The statistical tests; t-student, F-statistic, Durbin Watson, Jarque Bera and White give 
the statistical significant coefficients, there is no problem in the designation of the 
variables, they are not correlated in time and heteroscedastic is not present. 
Furthermore, the determination coefficients make good forecasts possible. 
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Concept 2000 2001
Population
Municipality of Tijuana 1,210,820                1,270,092                 
Municipal Capital (city of Tijuana) 1,148,681                -                           
Urbanized localities to the city of Tijuana 55,944                     -                           
Study Area in the Municipality of Tijuana 1,204,625                1,263,742                 
Municipality of Playas de Rosarito 63,420                     68,679                      
Municipal Capital (city of Playas de Rosarito) 49,178                     -                           
Santa Anita 1,108                       -                           
Primo Tapia 4,298                       -                           
Puerto Nuevo 130                          -                           
Other urbanized localities to the city of Playas de Rosarito 6,926                       -                           
Study Area in the Municipality of Playas de Rosarito 61,640                     66,756                      
Total population of the study area 1,266,265                1,330,498                 
Average Production
El Florido Treatment Plant (Colorado river) (m3/year) 102,001,605          98,809,994               
Abelardo L. Rodríguez Traetment Plant (m3/year) 732,561                 1,184,427                 
Tijuana river wells (m3/year) 911,622                 2,288,145                 
Rosarito wells (m3/year) 278,424                 693,696                    
La Misión wells (m3/year) 1,562,920              1,601,086                 
Total average (m3/year) 105,487,132          104,577,348             
Total Average (l/s) 3,345                       3,316                        
Supply
Total billed (m3/year) 79,938,613              80,003,031               
Not-billed (includes losses) (m3/year) 25,548,519            24,574,317               
Residential billed (m3/year) 59,917,407              60,240,273               
Residential metered billed (m3/year) 47,143,052              52,066,765               
Residential NOT-metered billed (m3/year) 12,774,355              8,173,508                 
Commercial billed (m3/year) 8,011,402                8,106,761                 
Industrial billed (m3/year) 8,380,175                8,232,669                 
Governmental billed (m3/year) 3,629,629                3,423,328                 
Metered (m3/year) 64,475,657              69,896,943               
Not metered (m3/year) 15,462,956            10,106,088               
Unaccounted water 25,548,519              24,574,317               
Connections
Number of total residential connections (annual avergae) 285,805                   305,546                    
Number of metered connections (assuming all non-residential are metered) 191,362                   227,501                    
% of metered connections 67                            74                             
Number of residential connections NOT-metered                      94,443                       78,045 
Household index 4.10                         4.12                          
Number of commercial connections (annual average) 17,303                     18,670                      
Number of industrial connections (annual average) 2,257                       2,439                        
Number of governmental connections (annual avergae) 959                          1,098                        
Total serviced population 1,171,801                1,258,850                 
Serviced population (metered) 784,583                   937,305                    
Serviced population (not-metered) 387,217                   321,545                    
Coverage (% serviced population) 92.5                         94.6                          
Consumption
Total per capita supply (includes losses) (l/cap/d) 247                          228                           
Total billed consumption per capita (l/cap/d) 187                          174                           
Metered residential consumption per capita (l/cap/d) 165                          152                           
Not-metered residential consumption per capita (l/cap/d) 90                            70                             
Total pondered consumption per capita (l/cap/d) 149                          131                           
Average residential consumption per capita (l/cap/d) 140                          131                           
Average commercial consumption (l/com/d) 1,269                       1,190                        
Average industrial consumption (l/ind/d) 10,173                     9,248                        
Average governmental consumption (l/gob/d) 10,369                     8,542                        
Losses
Physical and commercial losses (m3/year) 25,548,519            24,574,317               
% physical and commercial losses (m3/year) 24.2                         23.5                          
Physical losses (%); assuming same proportions from the Playas de Tijuana 
study

17.8                         17.8                          

Physical losses (m3/year) 18,776,709            18,614,768               
Commercial losses (%) 6.4                           5.7                            
Commercial losses (m3/year) 6,771,810              5,959,549                 
100% Demand of the Population
Water demand for 100% coverage in the population (without losses; l/s), assuming 
demand is same as metered consumption. 2,053                       2,019                        

Water demand for commerce (without losses; l/s), assuming demand is same as 
metered consumption. 254                          257                           

Water demand for industry (without losses; l/s), assuming demand is same as metered 
consumption. 266                          261                           

Water demand for government (without losses; l/s), assuming demand is same as 
metered consumption. 115                          109                           

Total demand (without losses, l/s), assuming demand is same as metered 2,688                       2,646                        
Superhabit/deficit (l/s; without losses) 657                          671                           
Water demand for 100% coverage of the population (with losses) 3,547                       3,458                        
Superhabit/deficit (l/s; with losses) (202)                        (142)                         

Historical Water Use

A Appendix O.xls O-1
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2030 2040
POPULATION base
Municipality of Tijuana 1,270,092         1,309,296        1,349,711         1,391,373         1,434,321         1,475,127         1,517,093         1,560,253         1,604,642         1,650,293         1,694,936         1,740,787         1,787,878         1,836,243         1,885,917         1,930,763         1,976,676         2,023,680         2,071,802         2,121,068         2,165,929         2,211,739         2,258,517          2,636,594         3,195,576        
Study Area in the Municipality of Tijuana 1,263,742         1,302,750        1,342,962         1,384,416         1,427,149         1,467,751         1,509,508         1,552,452         1,596,619         1,642,042         1,686,461         1,732,083         1,778,939         1,827,062         1,876,487         1,921,109         1,966,793         2,013,562         2,061,443         2,110,463         2,155,099         2,200,680         2,247,224          2,623,411         3,179,598        
Municipality of Playas de Rosarito 68,679              72,147             75,790              79,377              83,133              87,068              91,188              95,504              99,790              104,268            108,948            113,837            118,946            123,826            128,906            134,195            139,700            145,432            151,398            157,610            164,076            170,807            177,815             231,577            324,957           
Study Area of the Municipality of Playas de Rosarito 66,756              70,127             73,668              77,154              80,805              84,630              88,635              92,830              96,996              101,348            105,897            110,650            115,616            120,359            125,297            130,438            135,788            141,360            147,159            153,197            159,482            166,024            172,836             225,093            315,858           
Floating Population in Playas de Rosarito 16,689              17,532             18,417              19,289              20,201              21,158              22,159              23,208              24,249              25,337              26,474              27,663              28,903              30,090              31,324              32,610              33,947              35,340              36,790              38,299              39,871              41,506              43,209               57,894              81,239             
Total Population in the Study Area 1,347,187         1,390,409        1,435,047         1,480,859         1,528,155         1,573,539         1,620,302         1,668,490         1,717,864         1,768,727         1,818,832         1,870,396         1,923,458         1,977,511         2,033,108         2,084,157         2,136,528         2,190,262         2,245,392         2,301,959         2,354,452         2,408,210         2,463,269          2,906,398         3,576,695        
PRODUCTION
Required to satisfy total demand (l/s) 3,489                3,811               3,993                4,154                4,330                4,430                4,531                4,636                4,772                4,917                5,055                5,197                5,343                5,492                5,651                5,792                5,935                6,083                6,234                6,397                6,541                6,688                6,838                 8,064                9,918               
Required to satisfy demands (m3/year) 104,514,103     115,362,388    121,495,808     127,907,463     133,326,242     137,486,124     141,769,817     146,197,547     150,487,777     155,064,161     159,417,341     163,890,063     168,497,302     173,191,101     178,212,296     182,642,789     187,177,953     191,832,846     196,606,097     201,738,230     206,271,036     210,907,694     215,650,799      254,316,731     312,782,949    
Expected form El Florido (Colorado river) (m 3/year) 98,809,994       105,014,880    105,014,880     105,014,880     105,014,880     105,014,880     105,014,880     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000     141,912,000      141,912,000     141,912,000    
Expected from A. Rodríguez (m3/year) 1,184,427         -                   -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                   -                     -                    -                   
Expected from Pozos Tijuana (m3/year) 2,288,145         2,288,145        13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480       13,560,480        13,560,480       13,560,480      
Expected from Rosarito wells (m3/year) 693,696            -                   -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                   -                     -                    -                   
Expected from La Misión wells (m 3/year) 1,601,086         1,601,086        1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086         1,601,086          1,601,086         1,601,086        
Expected from the emergency connection -                    -                   18,921,600       18,921,600       18,921,600       18,921,600       18,921,600       -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                   -                     -                    -                   
Total expected (m3/year) 104,577,348     108,904,111    139,098,046     139,098,046     139,098,046     139,098,046     139,098,046     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566      157,073,566     157,073,566    
Total expected (l/s) 3,316                3,453               4,411                4,411                4,411                4,411                4,411                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                 4,981                4,981               
Superhabit/deficit (173)                  (357)                 418                   257                   80                     (19)                    (121)                  345                   209                   64                     (74)                    (216)                  (362)                  (511)                  (670)                  (811)                  (955)                  (1,102)               (1,254)               (1,416)               (1,560)               (1,707)              (1,857)                (3,084)               (4,938)              
CONNECTIONS
Expected coverage (% serviced population) 93.4                  94.9                 95.5                  97                     97                     98                     99                     100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                    100                   100                  
Number of connections to achieve the specified 
coverage

305,546            320,136           332,733            348,649            359,784            374,288            389,344            404,973            416,957            429,303            441,464            453,979            466,859            479,978            493,473            505,863            518,575            531,617            544,998            558,728            571,469            584,517            597,881             705,436            868,130           

measurement % 74                     85                    95                     100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                   100                    100                   100                  
Number of metered residential connections 227,501            272,115           316,096            348,649            359,784            374,288            389,344            404,973            416,957            429,303            441,464            453,979            466,859            479,978            493,473            505,863            518,575            531,617            544,998            558,728            571,469            584,517            597,881             705,436            868,130           
Number of non-metered residential connections 78,045              48,020             16,637              -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                   -                     -                    -                   
Household index 4.12                  4.12                 4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                   4.12                  4.12                 
Total serviced population           1,258,850          1,318,959           1,370,861           1,436,433           1,482,311           1,542,068           1,604,099           1,668,490           1,717,864           1,768,727           1,818,832           1,870,396           1,923,458           1,977,511           2,033,108           2,084,157           2,136,528           2,190,262           2,245,392           2,301,959           2,354,452          2,408,210           2,463,269           2,906,398          3,576,695 
Metered serviced population 937,305            1,121,115        1,302,317         1,436,433         1,482,311         1,542,068         1,604,099         1,668,490         1,717,864         1,768,727         1,818,832         1,870,396         1,923,458         1,977,511         2,033,108         2,084,157         2,136,528         2,190,262         2,245,392         2,301,959         2,354,452         2,408,210         2,463,269          2,906,398         3,576,695        
Serviced population (not-metered)              321,545             197,844                68,543                        -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                         -                          -                          -                         -   
Number of commercial connections 18,670              19,246             19,840              20,453              21,183              21,786              22,406              23,043              23,698              24,492              25,154              25,835              26,534              27,251              28,131              28,800              29,485              30,186              30,904              31,819              32,492              33,179              33,881               39,879              48,937             
Number of industrial connections 2,439                2,514               2,591                2,671                2,767                2,846                2,926                3,010                3,095                3,199                3,286                3,374                3,466                3,559                3,674                3,762                3,851                3,943                4,037                4,156                4,244                4,334                4,425                 5,208                6,391               
Number of governmental connections 1,098                1,132               1,167                1,203                1,246                1,281                1,317                1,355                1,394                1,440                1,479                1,519                1,560                1,602                1,654                1,694                1,734                1,775                1,817                1,871                1,911                1,951                1,992                 2,345                2,877               
CONSUMPTION
Residential avergae per capita only (l/cap/day) 131                   141                  145                   149                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                   152                    152                   152                  
Commercial monthly average (l/com/day) 1,190                1,190               1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                1,190                 1,190                1,190               
Industrial monthly average (l/ind/day) 9,248                9,248               9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                9,248                 9,248                9,248               
Governmental monthly average (l/gob/day) 8,542                8,542               8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                8,542                 8,542                8,542               
LOSSES
% Physical and commercial losses (m3/year) 23.5 23.5 23.0 22.0 21.5 21.0 20.5 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Physical losses (%) 17.8                  17.8                 17.5                  17.4                  17.3                  17.2                  17.1                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                  17.0                   17.0                  17.0                 
Commercial losses (%) 5.7                    5.7                   5.5                    4.6                    4.2                    3.8                    3.4                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                    3.0                     3.0                    3.0                   
DEMAND IN FUNCTION OF COVERAGE
Water for residential (without losses l/s) 1,909                2,152               2,301                2,477                2,608                2,713                2,822                2,935                3,022                3,112                3,200                3,291                3,384                3,479                3,577                3,667                3,759                3,853                3,950                4,050                4,142                4,237                4,334                 5,113                6,292               
Water for commerce (without losses l/s) 257                   265                  273                   282                   292                   300                   309                   317                   326                   337                   346                   356                   365                   375                   387                   397                   406                   416                   426                   438                   447                   457                   467                    549                   674                  
Water for industry (without losses l/s) 261                   269                  277                   286                   296                   305                   313                   322                   331                   342                   352                   361                   371                   381                   393                   403                   412                   422                   432                   445                   454                   464                   474                    557                   684                  
Water for government (without losses l/s) 109                   112                  115                   119                   123                   127                   130                   134                   138                   142                   146                   150                   154                   158                   164                   167                   171                   175                   180                   185                   189                   193                   197                    232                   284                  
Total consumption of water (without losses l/s) 2,535                2,798               2,967                3,164                3,319                3,444                3,574                3,709                3,818                3,934                4,044                4,158                4,274                4,393                4,521                4,633                4,748                4,866                4,987                5,118                5,233                5,350                5,471                 6,451                7,935               
Losses (l/s) 779                   860                  886                   892                   909                   916                   922                   927                   954                   983                   1,011                1,039                1,069                1,098                1,130                1,158                1,187                1,217                1,247                1,279                1,308                1,338                1,368                 1,613                1,984               
Supply of total water (with losses and coverage of 
94.6%)

3,314                3,658               3,853                4,056                4,228                4,360                4,495                4,636                4,772                4,917                5,055                5,197                5,343                5,492                5,651                5,792                5,935                6,083                6,234                6,397                6,541                6,688                6,838                 8,064                9,918               

DEMAND FOR 100% COVERAGE (l/s) 3,489                3,811               3,993                4,154                4,330                4,430                4,531                4,636                4,772                4,917                5,055                5,197                5,343                5,492                5,651                5,792                5,935                6,083                6,234                6,397                6,541                6,688                6,838                 8,064                9,918               
Difference between the demand for 100% of the 
population and coverage with potable water system (l/s)

(175)                  (152)                 (140)                  (98)                    (103)                  (70)                    (36)                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                   -                     -                    -                   

Tijuana and Playas de Rosarito, B.C.
Model for the Determination of Actual and Future Water Demand (2001 - 2023)
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A B C D

2000 2001
Population
Municipality of Tijuana 1,210,820                   1,270,092                   
Municipal Capital (city of Tijuana) 1,148,681                   -                              
Urbanized localities to the city of Tijuana 55,944                        -                              
Study Area in the Municipality of Tijuana 1,204,625                 1,263,742                   
Municipality of Playas de Rosarito 63,420                        68,679                        
Municipal Capital (city of Playas de Rosarito) 49,178                        -                              
Santa Anita 1,108                          -                              
Primo Tapia 4,298                          -                              
Puerto Nuevo 130                             -                              
Other urbanized localities to the city of Playas de Rosarito 6,926                          -                              
Study Area in the Municipality of Playas de Rosarito 61,640                      66,756                       
Total population of the study area 1,266,265                 1,330,498                   
Production
Production of total water (m3/year) 105,487,132               104,577,348               
Total average production (l/s) 3,345                          3,316                          
True consumption of water (invoiced + commercial losses) (m 3/year) 86,710,423                 85,962,580                 
True consumption (l/s) 2,750                          2,726                          
True consumption of residential water (l/s) - 2,051                          
True consumption of commercial water (l/s) - 276                             
True consumption of industrial water (l/s) - 281                             
True consumption of governmental water (l/s) - 117                             
True consumption in areas with sewage (l/s) - 2,291                          
Discharges
Number of residential discharges (annual average) 254,763                      
Number of commercial discharges (annual average) 18,670                        
Number of industrial discharges (annual average) 2,439                          
Number of governmental discharges (annual average) 1,098                          
Household index 4.10                            4.12                            
Total serviced population -                              1,049,624                   
% of the serviced population -                              79                               
Measured Flows
SBIWTP entrance flows (l/s) 1,065                          1,052                          
San Antonio de los Buenos entrance flows (l/s) 926                             899                             
San Antonio de los Buenos bypass flows (l/s) 366                             366                             
Rosarito flows (l/s) 37                               
San Antonio del Mar flows (l/s) 2                                 
Puerto Nuevo flow 2                                 
Total quantified flows (l/s) 2,358                         
Arroyo Alamar flows 140                             
Arroyo Matanuco flows 35                               
WW flows without stream flows 2,183                         
% of produced potable water that returns as wastewater (includes I/I) 66
% of connsumed potable water that returns as wastewater (includes I/I) 85                              
Treated Flows
SBIWTP 1,052                          
San Antonio de los Buenos 899                             
Rosarito 37                               
San Antonio del Mar 2                                 
Puerto Nuevo 2                                 
Treated flow 1,992                         
% of treated wastewater 84                               
Discharges without treatment 366                            
Generation
Total per capita measured generation (L/cap/d) 180
Total supply per capita (includes losses) (l/cap/d) 228
WW generated per capita and measured as % of total supply per capita 79
WW generation as % of typical WW 85
Water consumption in areas with sewage 2,291
WW generation in areas with sewage 1,948
Infiltration
net I/I (l/s); includes stream flows 410                             
I/I as % of generated WW; includes stream flows 21                               
net I/I (l/s); excluding stream flows 235
I/I as % of generated WW; excluding stream flows 12                               

- A 100% sewage coverage was considered for non-residential users 

Wastewater

- The assumption was made that the % of consumed water that returns as wastewater (% contribution with regards to 
consumption) in 85% based on the available literature
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Demand Models

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2030 2040
POPULATION base
Municipality of Tijuana 1,270,092         1,309,296          1,349,711          1,391,373          1,434,321          1,475,127        1,517,093        1,560,253         1,604,642         1,650,293         1,694,936         1,740,787         1,787,878         1,836,243         1,885,917         1,930,763         1,976,676         2,023,680         2,071,802         2,121,068         2,165,929         2,211,739         2,258,517         2,636,594         3,195,576         
Study Area in the Municipality of Tijuana 1,263,742         1,302,750          1,342,962          1,384,416          1,427,149          1,467,751        1,509,508        1,552,452         1,596,619         1,642,042         1,686,461         1,732,083         1,778,939         1,827,062         1,876,487         1,921,109         1,966,793         2,013,562         2,061,443         2,110,463         2,155,099         2,200,680         2,247,224         2,623,411         3,179,598         
Municipality of Playas de Rosarito 68,679              72,147               75,790               79,377               83,133               87,068             91,188             95,504              99,790              104,268            108,948            113,837            118,946            123,826            128,906            134,195            139,700            145,432            151,398            157,610            164,076            170,807            177,815            231,577            324,957            
Study Area of the Municipality of Playas de Rosarito 66,756              70,127               73,668               77,154               80,805               84,630             88,635             92,830              96,996              101,348            105,897            110,650            115,616            120,359            125,297            130,438            135,788            141,360            147,159            153,197            159,482            166,024            172,836            225,093            315,858            
Floating Population in Playas de Rosarito 16,689              17,532               18,417               19,289               20,201               21,158             22,159             23,208              24,249              25,337              26,474              27,663              28,904              30,090              31,324              32,610              33,947              35,340              36,790              38,299              39,871              41,506              43,209              56,273              78,965              
Total Population in the Study Area 1,347,187         1,320,282          1,435,047          1,403,705          1,447,350          1,488,909        1,531,667        1,668,490         1,620,868         1,667,379         1,712,935         1,759,746         1,923,459         1,857,152         1,907,811         1,953,719         2,000,740         2,048,902         2,098,233         2,148,762         2,194,970         2,242,186         2,463,269         2,679,684         3,258,563         
PRODUCTION
Total expected water supply (m3/año) 104,577,348     108,904,111      139,098,046      139,098,046      139,098,046      139,098,046    139,098,046    157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     157,073,566     
Total expected water supply (l/s) 3,316                3,453                 4,411                 4,411                 4,411                 4,411               4,411               4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                4,981                
Expected water demand (including losses) (l/s) 3,314                3,811                 3,993                 4,154                 4,330                 4,430               4,531               4,636                4,772                4,917                5,055                5,197                5,343                5,492                5,651                5,792                5,935                6,083                6,234                6,397                6,541                6,688                6,838                8,064                9,918                
True consumption of residential water (l/s) 2,051                2,313                 2,465                 2,623                 2,747                 2,843               2,943               3,045                3,135                3,228                3,320                3,414                3,511                3,609                3,711                3,804                3,900                3,998                4,098                4,202                4,297                4,396                4,496                5,305                6,528                
True consumption of commercial water (l/s) 276                   285                    293                    298                    307                    314                  322                  329                   339                   350                   359                   369                   379                   389                   402                   411                   421                   431                   441                   455                   464                   474                   484                   570                   699                   
True consumption of industrial water (l/s) 281                   289                    297                    303                    312                    319                  327                  334                   344                   355                   365                   375                   385                   395                   408                   418                   428                   438                   448                   462                   471                   481                   491                   578                   710                   
True consumption of governmental water (l/s) 117                   120                    124                    126                    130                    133                  136                  139                   143                   148                   152                   156                   160                   164                   170                   174                   178                   182                   186                   192                   196                   200                   204                   241                   295                   
True consumption of water (Including commercial losses) (l/s) 2,724                3,007                 3,178                 3,350                 3,496                 3,610               3,727               3,848                3,961                4,081                4,196                4,313                4,435                4,558                4,690                4,807                4,926                5,049                5,175                5,310                5,429                5,551                5,676                6,693                8,232                
DISCHARGES
Number of residential discharges (annual average) 254,763            277,238             300,273             322,189             323,195             332,475           345,740           376,625            369,810            380,421            390,815            405,767            443,516            432,734            444,539            455,235            471,048            482,387            499,094            511,113            527,432            538,778            597,881            650,409            790,913            
Number of commercial discharges (annual average) 18,670              19,246               19,840               20,453               21,183               21,786             22,406             23,043              23,698              24,492              25,154              25,835              26,534              27,251              28,131              28,800              29,485              30,186              30,904              31,819              32,492              33,179              33,881              39,879              48,937              
Number of industrial discharges (annual average) 2,439                2,514                 2,591                 2,671                 2,767                 2,846               2,926               3,010                3,095                3,199                3,286                3,374                3,466                3,559                3,674                3,762                3,851                3,943                4,037                4,156                4,244                4,334                4,425                5,208                6,391                
Number of governmental discharges (annual average) 1,098                1,132                 1,167                 1,203                 1,246                 1,281               1,317               1,355                1,394                1,440                1,479                1,519                1,560                1,602                1,654                1,694                1,734                1,775                1,817                1,871                1,911                1,951                1,992                2,345                2,877                
Household index 4.12                  4.12                   4.12                   4.12                   4.12                   4.12                 4.12                 4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  4.12                  
Total serviced population 1,049,624         1,142,223          1,237,125          1,327,420          1,331,562          1,369,796        1,424,450        1,551,695         1,523,616         1,567,336         1,610,159         1,671,758         1,827,286         1,782,866         1,831,499         1,875,570         1,940,718         1,987,435         2,056,268         2,105,787         2,173,020         2,219,764         2,463,269         2,679,684         3,258,563         
% of the serviced population 78                     87                      86                      95                      92                      92                    93                    93                     94                     94                     94                     95                     95                     96                     96                     96                     97                     97                     98                     98                     99                     99                     100                   100                   100                   
INFILTRATION
Infiltration as % of the WW; excluding stream flows (l/s) 12 12 11 10 9 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Infiltration excluding stream flows (l/s) 235 277 265 273 251 230 239 247 257 264 272 282 290 300 309 317 327 335 346 355 366 374 386 455 560
Stream flows (l/s) 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175 175
Infiltration including stream flows (l/s) 410 452 440 448 426 405 414 422 432 439 447 457 465 475 484 492 502 510 521 530 541 549 561 630 735
Infiltration as % of the WW, including stream flows (l/s) 21 20 18 16 15 14 14 14 13 13 13 13 13 13 13 12 12 12 12 12 12 12 12 11 11
GENERATION
WW generation as % of the typical WW 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85
Water consumption in areas with sewage 2,271                2,695                 2,838                 3,208                 3,277                 3,382               3,521               3,635                3,773                3,887                3,997                4,143                4,259                4,414                4,542                4,655                4,809                4,929                5,093                5,226                5,386                5,507                5,676                6,693                8,232                
WW generation excluding I/I 1,931                2,291                 2,413                 2,726                 2,785                 2,875               2,993               3,089                3,207                3,304                3,397                3,521                3,620                3,752                3,861                3,957                4,088                4,190                4,329                4,442                4,578                4,681                4,824                5,689                6,997                

GENERATION OF WW INCLUDING I/I WITHOUT STREAMS - FOR 
SEWAGE SYSTEM ANALYSIS (l/s) 2,166                2,567                 2,678                 2,999                 3,036                 3,105               3,232               3,337                3,463                3,569                3,669                3,803                3,910                4,052                4,170                4,273                4,415                4,525                4,675                4,797                4,944                5,055                5,210                6,145                7,557                

GENERATION OF WW INCLUDING I/I WITH STREAMS - FOR 
ANALYSIS OF THE OUTFALLS, SAN ANTONIO DE LOS BUENOS 
WWTP, AND IN FUTURE FACILITIES LINKED TO PB1 (l/s) 2,341                2,742                 2,853                 3,174                 3,211                 3,280               3,407               3,512                3,638                3,744                3,844                3,978                4,085                4,227                4,345                4,448                4,590                4,700                4,850                4,972                5,119                5,230                5,385                6,320                7,732                

WW flow generated including I/I as percentage of the total supply (l/s) 65                     67                      67                      72                      70                      70                    71                    72                     73                     73                     73                     73                     73                     74                     74                     74                     74                     74                     75                     75                     76                     76                     76                     76                     76                     

COVERAGE DETERMINATION WITH EXECUTED WORKS WITH JAPANESE CREDIT
2001 2002 2003 2004 2005 2006

Population benefiting from the Japanese Credit - 92,599 94,902 90,295 6,910 4,607
Total serviced population 1,049,624 1,142,223 1,237,125 1,327,420 1,387,318 1,428,191
Expected coverage (% serviced population) 78                     87                      86                      95                      92                      92                    

Note: the benefitted population was distributed equally during the years 2002, 2003 and 2004. CESPT provided the information globally
The gradual decrease in the infiltration % (without streams) from 12 to 7% is proposed (1% annual) as a result of the sewage system 
rehabilitation and maintain the stream flows of 175 l/s constant.

Tijuana and Playas de Rosarito, B.C.
Model for the Determination of Actual and Future Wastewater (2001 - 2023)
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